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archaeological potential due to the presence of Bronze Age, Iron Age, and post-medieval ditches, its proximity to a scheduled monument, and the depth of burial of the old ground surface during landscaping of the airfield in the 1930s (Archaeological Services 2002) . It was recognised that the proposed development had the potential to disturb significant archaeological remains, even though the presence of the Neolithic enclosure was not known at the time, and since further development of the site might be requested in due course the MoD requested full archaeological excavation of the entire 11 hectare development area rather than just the footprints of the proposed new buildings. Archaeological Services Durham University undertook the excavation in September-November 2004.
LOCATION, TOPOGRAPHY AND GEOLOGY
Marne Barracks is situated immediately south of Catterick village in North Yorkshire, bounded to the west by the A1(T) road and to the east by the River Swale (Fig. 1) . The 2004 excavation covered an area to the north-east of the former runway centred on NGR: SE 2510 9695.
The land within the barracks is predominantly flat with a mean elevation of c. 53 m aOD. An exception to this is Castle Hills to the north-east of the development site, a low natural hill modified by earthworks so that it raises c. 15 m above the surrounding ground level. The general flatness of the area has been accentuated by levelling of the airfield during the 1930s. Cut and fill operations were used to create a more level surface for an improved runway; this involved the ground being reduced by up to 1.5 m over the western end of the development site and over a slight ridge in the east, and being raised by up to 1.5 m over the remainder (Archaeological Services 2001a) . This artificial raising of the ground surface assisted in the preservation of archaeological deposits over much of the site.
The local geology comprises Carboniferous Millstone Grit, which is typically overlain by river gravels except around Castle Hills. The 'hills' are composed of boulder clay; a limited area of glacial sands and gravels is present immediately to their west and alluvium is present along the river to their east. ARCHAEOLOGICAL BACKGROUND Catterick lies on a crossing of the River Swale close to the northern end of the Vale of Mowbray. North of the river the ground rises to the prominent gap between the Pennines and North York Moors at Scotch Corner. The village and surrounding area is in a strategic location and consequently has a complex and varied history. The earliest evidence for human presence comes from a limited quantity of Mesolithic and later flint and chert found at Brough St Giles (Cardwell & Speed 1996) and also in fieldwalking as part of the A1(M) evaluation (Makey 1994) . A knapping floor of similar age was found during the 2004 excavation and is described elsewhere (Archaeological Services 2006) .
Slightly later in date, a Neolithic cursus and Late Neolithic/Early Bronze Age ring-ditches and pit alignments are known from Scorton (Topping 1982; GeoQuest Associates 1997; Wessex Archaeology 1998a; 1998b; NAA 2000) ; a huge Late Neolithic/Early Bronze Age chambered cairn and possible henge has been excavated at Catterick Racecourse (Moloney et al. 2003) ; and a possible Bronze Age stone-filled ring-ditch to the south of the runway at Marne Barracks was discovered and sampled in 2001 (Archaeological Services 2002 . Later prehistoric remains include Iron Age settlements at Catterick Racecourse (Moloney et al. 2003) and Brough St Giles (Cardwell & Speed 1996) .
The historic periods are also well-represented in the immediate area, including a Roman fort at Catterick Bridge constructed in c. AD 80, around which developed the town of Cataractonium. Civilian settlement spread to both banks of the river and south along Dere Street and within the western limit of Marne Barracks (Wilson 1984; Archaeological Services 2005) . A substantial Roman building, possibly part of a villa complex and Romano-British field systems are also present (Hildyard 1955; Wilson 1984; Geoquest Associates 1994; Wilson et al. 1996; Archaeological Services 2002; 2005) . A major volume has recently been published on Roman Catterick (Wilson 2002) .
Catterick remained an important site throughout the early medieval period with royal marriages and baptisms taking place there (Cosgrave & Mynors 1969; Whitelock 1955; Wilson et al. 1996) . AngloSaxon sunken-featured buildings have been found, including under the REME workshop at Marne Barracks (Geoquest Associates 1994) and numerous burials (Wilson et al. 1996) .
The earthworks on Castle Hills are scheduled as a Norman motte and bailey castle on morphological grounds, however a number of authors (eg, MacLauchlan 1849; Wilson et al. 1996) have suggested that the site has a more complex history with earlier remains being present as well. A topographic survey in 2000 recorded features which did not appear to be contemporary with the castle, although the date of these is not known (Archaeological Services 2001a) .
Former ridge and furrow cultivation is clearly visible on the geophysical survey of the airfield (Archaeological Services 2001a; while the earliest detailed plan of the parish, dated 1739, shows a field pattern little different to that of today (Archaeological Services 2001a) . A Royal Flying Corps unit was posted to Catterick in 1916. During the late 1930s the runway was extended and hardened, involving considerable landscaping.
THE EXCAVATION
The 2004 excavation covered an area of c. 11 ha to the north-east of the former runway (Fig. 2) . Stripping of topsoil and infill from the 1930s landscaping was carried out from west to east with the archaeological team following behind the machines. Since the palisaded enclosure lay at the eastern end of the site, it was not exposed and identified until late in the excavation programme.
The enclosure A large sub-circular enclosure was identified at the eastern end of the development area, consisting of two concentric, sub-circular palisades (Fig. 3 ). Both were slightly more than half exposed; the southern part of the monument lay under the runway, and probably beyond, and was not investigated. During earlier evaluation work, part of the inner circuit had been detected as a very weak geomagnetic anomaly, interpreted as a possible ditch and targeted by trial trenching. Unfortunately the trench location proved to be within the northern entrance to the enclosure, where an anomaly associated with a later silt deposit falsely suggested a continuation of the palisade anomaly. Consequently the presence and nature of the monument was still not determined at that time.
With the benefit of hindsight it is also possible to trace part of the western side of the outer circuit in the geophysical survey. Two curvilinear magnetic anomalies recorded to the south of the runway are on an alignment that suggests they could be the southern extent of this feature (although this has not been proven by excavation). Assuming that this is the case then the approximate dimensions of both palisades are given in Table 1 . Each palisade was composed of a series of radiallyaligned slots approximately 2 m long and just under 1 m wide. They were spaced 1 m apart from centre to centre, leaving a very narrow gap (typically less than 0.1 m) between each slot. This pattern can be seen particularly well in aerial photographs (Fig. 4) . Approximately 75 slots in each palisade were planned in detail (about 30% of the total identified) and the extents of the remainder of the palisades were recorded. Most slots were an elongated oval in plan, although some were dumbbell-shaped and others were visible as two discrete post-holes on the surface (Fig. 5) . Upon excavation, all slots resolved at depth into two radially-aligned post-holes, each one approximately 0.5 m in diameter and between 0.5 m and 1.25 m in depth, with a half-depth lip between them. Variations in plan were superficial and probably related to the degree of truncation.
A number of these post-holes contained in situ charcoal fragments from former posts. Such remains were particularly concentrated around the western side of the monument, with charcoal from many posts in the inner circuit and some in the outer one surviving (Fig. 6 ). Elsewhere posts were only intermittently preserved by this method. Usually charcoal only survived to around half the depth of the post-hole. In some slots the gravel surrounding the posts had a pinkish tinge due to heat-alteration of the surrounding fill. Where the carbonised remains of posts survived, they were round in plan and almost invariably 0.2-0.3 m in diameter, giving a THE PREHISTORIC SOCIETY 268 considerable degree of uniformity to the appearance of the original structure. The great difference between the width of the post-holes and their associated posts is likely to be partly due to the practical consideration of obtaining sufficient working space during their original excavation and partly due to collapses during the original excavation of the holes. The low lip between the two post-holes in each slot was probably also a practical measure to allow access for the excavation of the bottom of the post-holes. Little evidence was seen for post-pipes in the slot fills outside the areas of carbonised remains. This was probably due to the loose nature of the surrounding gravel fills, causing the voids left by the rotting posts to be filled by subsidence of the slot backfill rather than by infill with extraneous material. A number of F550] ). This suggests the construction sequence was rather ad hoc, with people working in both directions simultaneously.
Twenty-three radial slots in the outer palisade and 25 slots in the inner palisade (approximately 10% of the total identified) were sampled by excavation. To maximize the information potential, a variety of sampling strategies was adopted. Individual slots were sampled either longitudinally or laterally, and for some slots just the posts were examined while for others the whole slot was excavated. Sampling was deliberately biased towards the western side of both circuits since this area contained the greatest number of visible, carbonised post remains and was also the area of best preservation. The loose nature of their fills meant that excavation of some slots had to be For two circuits are described below by area of excavation, proceeding clockwise in each case from west to east. For ease of reading, area plans and posthole sections have been placed at the end of the text in Appendix 1 (Figs 10-23) ; dimensions of the radial slots for each circuit are given in Appendix 2.
The outer palisade [F542]
The south-western part of the outer circuit was not visible on the ground surface in typical light conditions, largely because of a lack of carbonised post remains. However, in favourable conditions it could be traced continuously in a clockwise direction for 32 m from the runway, to a point where burnt (Fig. 10) To the north of slot [F882] there was a gap of 45.2 m in the enclosure where radial slots were not observed under any lighting or drying conditions. This is likely to be due to poor visibility of the features in this area rather than to a real break in the circuit since . Cross-section of one radial slot and its two post-holes the inner circuit was complete here, even though it could only be traced in exceptional light and drying conditions, as on the day that aerial photographs were taken (see Fig. 4 ). The poor visibility was partly due to the fact that the area of carbonised post remains finished at this point. Beyond this apparent gap the typical sequence of radial slots was visible again (Fig.  13) , though most were not excavated. Slot [F428] had been heavily disturbed by a tree root and was therefore not fully excavated.
At its northern extremity, there was a 16.5 m wide gap in the outer palisade. Since this lined up with a similar gap in the inner palisade, and post-holes to either side were not significantly truncated, this is thought to have been an original entrance to the enclosure. The western side of this entrance was not marked by any variation from the normal pattern of radial double-posts, other than the fact that the two easternmost posts were not within a slot (although it should be noted that the feature was very poorly defined at this point). Towards the east, however, the palisade began again with a single large post-hole [F839] (Fig. 14) that was centrally placed, as opposed to the normal double-post arrangement. Beyond this single post, the sequence of double-posts began again, though the first pair of post-holes
were not within a slot. No charcoal was observed in either and both were filled with gravel. Eastwards from this were two more typical radial slots, [F437] and [F689] . In suitable lighting and drying conditions the circuit could be traced eastwards from this point for a further 80 m until it was obliquely cut by a Romano-British ditch. It was visible again beyond this ditch as a clearly-defined slot [F831] containing two post-settings, each 0.6 m deep, although no evidence for the posts survived either as charcoal or as a change in fills. Outside the enclosure at this point were two features [F715 & F717] that resembled slots in plan but were oriented parallel to the enclosure. They were similar in size and fill to the nearby slots although, on excavation, neither proved to contain post-holes. Both were pits, 0.2 m deep, and their relationship to the enclosure is unknown.
Southwards from here, the radial slots became poorly defined again due to the very mixed nature of the natural gravel. However, on one occasion, with exceptional lighting and drying conditions, they became visible for a few hours. Further south again, carbonised wood fragments were evident and the natural gravel became less variable in nature, making the post-holes and slots easier to identify. The normal pattern of radial slots continued until a point 5 m north of the runway (Fig. 15) . Here a smaller than typical slot [F855] was slightly offset inwards from the line of the palisade. A second entrance began beyond this point. After a 2 m gap, there was another even smaller, although otherwise typical, radial slot [F844] containing carbonised fragments of two posts ([845 & 846] ). Half a metre south from this, and separated from each other by a half-metre gap, were two former stakes ([847] and [848] ), both surviving in carbonised form. These were 0.11 m and 0.08 m in diameter respectively, and 0.13 m and 0.12 m deep, and had been driven into the ground rather than dug in. Half a metre further south, feature [F853] was exposed along the southern baulk of the excavation. This appeared to be another small radial slot, similar in size to [F844] , containing carbonised post remains [850] at its southern end; however, the charcoal survived as very small specks rather than as recognisable flecks.
The inner palisade [F541]
This circuit was clearly visible both as a soilmark and as a double line of carbonised posts for a continuous distance of 110 m north and east from the runway (see Fig. 5 ).
Adjoining slots [F635 and F634] (Fig. 16 ) were the best-preserved examples investigated. Since the natural gravel at the base of these contained a band of pure sand, markedly different to the gravel fills, measurements from these slots have a particularly high degree of certainty. Both were filled by a lower darker gravel [633] and an upper reddish-brown sandy gravel [631] , perhaps indicating that they were infilled concurrently. Slot (Fig. 19 ) was sectioned longitudinally and proved to be of typical construction. Only the carbonised remains of the posts were excavated in the next slot [F875] . Two further typical slots ([F494 & F531] ) were also excavated in this area. For a distance of 25 m beyond this point the palisade circuit was only visible in exceptional conditions, as a result of the mixed nature of the surrounding gravel and the lack of carbonised remains. Beyond this, there were a few slots where only the remains of inner posts were visible and then an area disturbed by later deposits where the circuit was not at first observable. A JCB was used to strip further soil here and exposed radial slots across most of the area with the exception of a 14 m gap in line with the gap in the outer palisade. To test whether this was an original design feature or due to truncation of deposits, a section was excavated through the slot on either side. To the west of the gap, the inner post-hole of slot [F842] was 0.6 m deep while the outer posthole of slot [F858] to the east of the gap was more than 0.75 m in depth (its base was not reached). The surviving depth of these two indicates that truncation of deposits could not explain this gap in the palisade. It lies directly in line with a similar gap in the outer circuit that also could not be explained by truncation of deposits and is therefore regarded as an original entrance to the enclosure. No evidence was found for any contemporaneous features within the entrance, however, it should be noted that the natural gravel here was very dark in colour (due to manganese staining) and was also disturbed by later features; stake-holes or other slight features (such as were found in the eastern entrance to the outer palisade) would not have been clearly visible here.
Eastwards from the entrance, a continual line of radial slots ( [698] ) survived to the full depth of the holes. These were surrounded by a lower grey clay [734] and an upper orange-brown silty clay [706] . Beyond these carbonised remains, slots became increasingly difficult to identify and could not be determined at all from a point 9 m from the runway (Fig. 22) . Since this lined up with the clearly-defined eastern entrance to the outer palisade, this may represent a real break in the circuit at this point rather than an apparent one.
Features within the enclosure
Twelve post-holes were exposed within the enclosure, approximately at its centre (Fig. 23) . These did not form any identifiable pattern and no dating evidence was obtained from any of them, so it is not known whether they are related to the structure or not. They have been included in this report on the strength of their location within it. All were less than 0.7 m in diameter and less than 0.5 m in depth. Six formed a tightly clustered central group within 1.5 m of each other with [F661] cutting an earlier one [F663] . Three of the other post-holes were situated a few metres to the south-east while the other three were further to the north-west. It should be noted that all these post-holes lay along the south-western edge of a ridge of higher ground which had been machined off during the levelling of the airfield in the 1930s. This former ridge is evident as a band of lighter gravel in aerial photographs and is shown on Figures 10-23 . The post-holes are likely to have been truncated and there is potential for further post-holes towards the north-east to have been completely removed by this levelling. In addition, a small pit [F648] was identified between the inner and outer palisades on the western side of the monument. Its fill contained a few fragments of calcined bone although insufficient was present for it to have been a complete cremation burial.
The finds
Two flint flakes and four chert flakes were recovered from slot fills during the excavation. The chert was probably residual, derived from a Late Mesolithic/Early Neolithic knapping floor located between the inner and outer palisades in the northeast quadrant of the enclosure (Archaeological Services 2006). A total of 1180 pieces of chert were recovered from the knapping floor, but since none was found elsewhere the pieces from the enclosure postslots are likely to be redeposited. Flint was not present in this assemblage and only eight pieces were recovered from the whole excavation. Two flint flakes were present in the fill of the inner post-hole of slot [F437], just to the east of the north entrance of the outer palisade. Unfortunately neither flake is diagnostic but their location close to an entrance could be significant. Three other flint pieces, a blade, and two flakes, came from the fills of a RomanoBritish ditch 60 m to the north-west and are presumably redeposited. Given the general lack of flint across the site, the concentration of finds in this area may be significant.
One other find was potentially significant: a sandstone cobble from a large pit [F597] which cut the inner palisade immediately south of the knapping floor. The cobble measures 164 x 144 x 92 mm and is D-shaped in section, with a rounded base and an almost flat top. It has a central deep-pecked hollow (54 x 59 x 14 mm deep) and a second incipient pecked area (25 x 23 x 2.5 mm) on the flat surface. The main hollow has well-defined peck marks of c. 2-3 mm diameter; its regular shape suggests it was manufactured rather than arising from wear. This was the only find from the pit, which post-dates the enclosure but is otherwise undated. A number of conflicting interpretations have been suggested for this object: first, the stone may have been a Mesolithic anvil stone with the apparent cup-marking being a consequence of its use for knapping small flint pebbles (M.J. White, pers. comm.). In this case the shape would allow the stone to be bedded into the ground in use, while the incipient marks beside the main hollow suggest wear arising from use. Similar 'cup-marks' have been found on other Mesolithic working floors in Scotland and northern England and are associated with the knapping of small, river-worked flint pebbles. The discovery of this object near the knapping floor (albeit in a later context) may support this suggestion. Secondly, the hollow had perhaps been designed as a receptacle for pounding or grinding functions; a mortar for grinding pigments or a knocking stone for dehusking barley (F. Hunter, pers. comm.). As with the former interpretation, its shape would allow it to be bedded into the ground when in use. Thirdly, the hollow had perhaps been deliberately created to form a portable cup-marked stone for ritual use (M. Diaz-Andreu, pers. comm.). Might the object have been used ritually during the lifetime of the monument, and/or placed in the pit after the upright posts had gone as part of a 'closure' ritual?
Although a large number of environmental samples were collected from slots in the enclosure and from the unphased post-holes in its centre, environmental evidence was limited. Most samples contained only charcoal, presumably from the burnt posts. The only charred macrofossil was a Plantago lanceolata (ribwort plantain) seed in [521] , an inner post-hole of the outer circuit. Ribwort plantain may have been growing in an area of pasture or waste ground near the site. The prehistoric phases of the site were characterised by a general lack of pottery and bone. Full details of the environmental investigations are available in the archive report.
Radiocarbon dating and Bayesian analysis
Twenty-one radiocarbon dates were obtained from single charcoal fragments recovered from post-holes in the palisades. Wherever possible, charcoal samples were collected in situ from the outer edge of the post remains, though seven were recovered from the flotation of post-hole fills. All the samples were oak and none was roundwood, the only possible exceptions being those from [566] and [616] , which were too small to identify but which were also from post-holes in the palisades. Oak samples carry a risk of an old-wood effect, whereby the date of growth of the wood in heartwood samples may pre-date their context by up to several centuries. To avoid this problem it is necessary to sample sapwood or bark, or failing that, as close as possible to the outside of the tree. However, sapwood is not reliably identifiable and while tyloses are an indication of heartwood, a lack of tyloses does not necessarily indicate sapwood (J.P. Huntley, pers. comm.). Thus, those samples from the outer edge of the charcoal remains found in the post-holes have minimised this risk but not removed it, whilst for those recovered by flotation there is less assurance of the date being close in time to the felling of the tree and thus to the construction of the monument. Table 2 shows all the dates with their calibrated ranges without any modelling. The sample from context [850] proved not to be of archaeological origin; the radiocarbon age may be due to a hydrocarbon residue from the adjacent runway.
The dates obtained have been analysed within the Bayesian paradigm (Buck et al. 1996) . Bayes Theorem provides a logical framework for the modification of current beliefs in the light of new evidence. In a Bayesian analysis of a group of radiocarbon dates this allows the incorporation of stratigraphic and sample reliability information into a mathematical model, and also allows the estimation of probability distributions for events that have not been directly dated. All estimates of calibrated and modelled dates were made using OxCal 3.10 (Bronk Ramsey 1995; 2001) and the IntCal04 International Calibration Curve (Reimer et al 2004) . OxCal's default settings were altered to work at one-year resolution with linear interpolation of the calibration curve and no rounding. Following the convention of Cleal et al. (1995, 6 ) calibrated radiocarbon dates derived from a model are given in italics, whilst dates derived from simple calibration of a single date are given in normal type. All results have been rounded outwards to the nearest decade.
In the analysis of the Marne Barracks dates, several different mathematical models were applied and compared, to allow for the varying levels of reliability of the samples. In each model a group of samples has been assumed to come from a coherent period in time with a start and end date that can be estimated from the radiocarbon dates. Models 1, 2, and 5 assume that this can be applied to all the dates from both palisades simultaneously, whilst models 3, 4, and 6 treat the dates from each of the palisades separately and examine their order of construction. Models 1 and 6 are illustrated in Figures 7 and 8 . In models 1 and 3 the flotation samples are included, but as there is a distinct possibility that they are from inner parts of the trees used for the posts, they are treated as simply giving termini post quos for their contexts. In models 2, 4, 5, and 6 these samples are omitted. The status of the sample from context [394] , which appears to be earlier than the other in situ samples, is also investigated by omitting it from the calculation and computing the probability of it belonging to the group of dates in models 5 and 6, but including it in models 2 and 4. Table 3 shows the modelled results for the beginnings, ends, and durations of phases under the various models. This clearly shows that removal of the samples obtained by flotation and of the sample from context [394] has a pronounced effect on the results. In models 2 and 4, which calculate the probability of the context [394] sample fitting within the model, the probabilities are not low enough to definitively exclude this date, even though visual examination of the OxCal plots (Figs 7 & 8) suggests that it is earlier than the other dates from in situ charcoal. When it is included in models 1, 2, 3, and 4, OxCal reports perfectly satisfactory agreement indices, which indicate that it fits within those models. However it is the inclusion or exclusion of this one date that makes the biggest difference to the results. Without it, the duration of the overall construction, or of the inner palisade construction, is shifted to a shorter timespan, more consistent with archaeological expectations. Similarly the start of construction for the inner palisade, or of the whole structure, is shifted to earlier dates. It remains possible that the old-wood effect has increased the age of this sample.
In all the models examined the order of the end dates of the construction of the inner and outer post circuits cannot be reliably determined, with just 24-38% chance that the inner palisade construction finished before the outer one. Given the risks of small old-wood effects in any of the samples, and that 50% chance is to be expected if they are identical, the order cannot be resolved. The order of the start of construction of the two palisades is better resolved, but relies on the date from context [394] to give the higher probabilities that the inner palisade construction started before the outer one.
In conclusion, the timber circuits at Marne Barracks were constructed and used over a period of less than 460 years (Model 3 gives 210-460 years with 95% probability) and possibly in a time as short as a few decades (Model 5 gives 10-300 years with 95% probability). Although the set of radiocarbon dates is coherent and shows little spread it is difficult to resolve conclusively questions about such short timespans when there are always residual doubts about the possibility of an old-wood effect. The radiocarbon dates are perhaps best interpreted in the light of a strong archaeological hypothesis of a short timespan for construction, and excluding all dates from flotation material and that from context [394] . In this case the construction can be said to have taken place over a period of 10-300 years (Model 5, 95% probability), starting in the period 2530-2310 cal BC and finishing sometime in the period 2340-2100 cal BC. This likely start date of c. 2400 cal BC is becoming increasingly significant in the light of further recent investigations. The majority of available well-dated evidence for the period is from the Avebury and Stonehenge complexes and associated sites. Remedial work after the collapse of the top of the mound at Silbury Hill in 2000 provided the opportunity and impetus for works including a new programme of radiocarbon dating of the monument. Bayliss et al. have recently presented two chronological models for Silbury, both of which agree in placing the raising of the primary mound in the 24th or 23rd century cal BC (2007a, 42). Bayliss et al. note that this is broadly contemporary with the silting up of the ditches at Windmill Hill (Whittle et al. 1999) ; the secondary filling of the chambers and passage at West Kennet long barrow (Bayliss et al. 2007b) ; the small enclosure at Beckhampton (Gillings et al. 2002: 255; Pollard & Cleal 2004, 125) ; and the construction of the major ditch and bank at Avebury, perhaps in the second quarter of the 3rd millennium cal BC (Pollard & Cleal 2004) . Dates for the West Kennet palisade enclosures are not precise but can nevertheless also be assigned to the second half of the 3rd millennium cal BC (Whittle (Bayliss et al. 2007a; Current Archaeology 2008) .
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DISCUSSION
When first identified during the site stripping, the enclosure was provisionally interpreted as a henge, however, it soon became apparent that the circuits were not formed from continuous ditches and that each was composed of a series of radially-aligned slots containing closely-spaced posts. Since surrounding banks and (in most cases) ditches are defining characteristics of henges, this enclosure does not belong to such a monument class. Instead it belongs to a much rarer category of monument, named as a 'stockaded enclosure' in the RCHME Thesaurus of Monuments and as a 'palisaded enclosure' by Whittle (1997) and Gibson (1998) . The latter term has been favoured by later writers (eg, Brophy 2005, 1; Malone 2001, 181; Thomas 2003) and has been used in this paper, however, both terms imply a defensive function for the monument, which does not appear to be the case. There is no evidence for either ditches or banks, or for quarrying to provide material for such features. The circumference is too large to be easily defended, especially as there are gaps between the posts that are wide enough to squeeze through. In addition, the entrances are wide and, even if they were filled by smaller stakes, would present a weakness in the structure at its most vulnerable point. The site is in a lowland location overlooked by a hill and near a river. All this evidence suggests that the enclosure was not intended as a defensive structure.
Similar arguments have been applied to most other investigated Neolithic enclosures of this type. As an exception, the excavators of Meldon Bridge, Peebleshire, gave a defensive interpretation for their enclosure, (Burgess 1976; Speak & Burgess 1999, 106) although this has been questioned by later workers (Gibson 1998, 77) .
It is also improbable that the structure was intended as a stock enclosure. Even if there had been horizontal timbers or hurdles between the uprights, it would be difficult to explain why there were two paired-post palisades, or indeed the purpose of the outer posts in each palisade if this was the function. These outer posts were free-standing uprights rather than angled to brace the inner posts so they would serve no useful purpose. In addition the entrances are too wide to be secured by a simple gate and would provide weak points in the enclosure. The lack of cultural material within or surrounding the enclosure suggests that there was no domestic, industrial, or agricultural settlement here. Although a limited number of post-holes were identified in the centre, there was no other evidence for occupation of the interior.
A ritual or ceremonial purpose is proposed for this site. Similar conclusions have been reached for the other known Neolithic palisaded enclosures in Britain (Gibson 2002, 15) . In his survey of such monuments, Gibson listed just 19 potential palisaded enclosures for the whole of Great Britain (ibid.). Six of those remain unproven and consist of unexcavated cropmarks or curving pit alignments that have not been traced for any great distance; one (at Ferrybridge, Yorkshire) has since been proven to be an Iron Age pit alignment and therefore an unrelated monument (Roberts 2005) .
Gibson (1998) recognised three morphological types amongst such palisades: Type 1 Palisades consisting of spaced individual posts, each set in their own post pit (eg, Meldon Bridge); Type 2 consisting of close-set, but not contiguous, posts in closely-spaced pits (eg, Hindwell, Powys); and Type 3 consisting of contiguous posts set within a palisade trench (eg Mount Pleasant, Dorset). The Marne Barracks enclosure consists of close-set posts and, in this respect, fits most readily into the second of these morphological types. However, the other two examples of this type (Hindwell and Greyhound Yard, Dorchester) are the two largest such enclosures, with the most massive posts. Being smaller than average in area, and with average diameter posts, the Marne enclosure does not fit this typology well in these respects. Also the entrances to the Marne enclosure do not fit the pattern of narrow avenues typical of Type 1 palisades, nor the narrow gaps between massive posts at Type 2 palisades such as Hindwell (n.b. only part of the circuit has been identified at Greyhound Yard, a Type 2 enclosure; no entrances are present within this section). The Marne enclosure therefore does not readily fit into this typology and it may be that Gibson's three-fold division is too narrow and further work will identify a greater range of such monuments.
The known palisade monuments are shown on Figure 9 ; comparative data are provided in Table 4 . Note, however, for Stonehenge that possible Neolithic palisaded enclosures may be represented amongst the mass of post-holes within the monument, whilst the palisade outside Stonehenge, of unknown prehistoric date, consists of a linear structure traceable for 1.3 km (Cleal et al. 1995, 155-61) ; it is not known whether this forms part of a very large enclosure or a linear boundary. Also, the enclosure at Blackshouse Burn in Lanarkshire consists of a double circuit of posts with a stone bank between them (Lelong & Pollard 1998) and is not strictly comparable with any of the other listed sites.
Even within this small group, there are significant differences between the enclosures. Few contain more than one palisade; the only known double-palisade examples being Ballynahatty (Co. Down), Blackshouse Burn, West Kennet 1, and Dunragit (Dumfries & Galloway). Although the latter contained an inner circuit that was originally interpreted as a third palisade, this was later reinterpreted as a ring of free-standing posts (Thomas 2003) . The two definite palisades at this site were thought to have represented two separate phases. No other known enclosures contain the 'paired post' arrangement present in both of the palisades at Marne Barracks. This is a unique feature of this site.
In terms of size, these enclosures range from c. 1 ha for Ballynahatty up to c. 34 ha for Hindwell, though these two sites are exceptional in that all other known enclosures lie between 4 ha and 11 ha. The Marne Barracks enclosure, measuring 2.75 ha (within the outer palisade) is the second smallest but is significantly larger than Ballynahatty. Since the Marne enclosure effectively comprised four timber circuits, the total number of posts in the monument is similar to larger examples. Assuming that the geophysical anomalies to the south of the runway represent the southern edge of the monument, that the unexposed part continued in a similar fashion to the exposed part, that the part-exposed east entrance was similar in size to the north one, and that there were no further entrances, then there would have been a total of c. 580 post-slots containing c. 1160 posts in the outer palisade and c. 450 slots housing c. 900 posts in the inner palisade. This gives a total of just over 2000 posts in the whole monument, compared with 1600 posts for Mount Pleasant (Wainwright 1979, 237) ; 2800 posts for West Kennet 1 -a double palisade (Whittle 1997, 154) ; 1600 posts for West Kennet 2 (Whittle 1997, 154) ; and 1400 posts for Hindwell (Gibson 1999 ). There was no evidence for the use of split trunks (thereby reducing the number of trees that needed felling) at Marne, where all the posts appeared rounded in shape and typically measured 0.2-0.3 m in diameter, with an average of 0.26 m. This is comparable to the post diameters from the palisades at Ballynahatty, Blackshouse Burn, Meldon Bridge (western part), Stonehenge, and West Kennet 1 and 2 (Table 2) . It is slightly smaller than the post diameters at Meldon Bridge (northern part), Mount Pleasant, and Walton, and considerably smaller than those at Hindwell and Greyhound Yard. Oak is the only type of wood so far recorded for the posts in palisaded enclosures.
A number of authors have attempted to calculate the ratio of above-to below-ground parts of posts. Using the lengths of post-ramps in timber circles as a guide, Mercer (1981, estimated that it would be of the order of 3.5:1 and later authors (eg, Gibson 2002, 14; Speak & Burgess 1999, 107) have accepted this estimate. The maximum depth of any post-hole excavated within the Marne enclosure was 1.25 m; several other post-holes survived to over 1 m in depth. These depths do not take into account any topsoil that would have been present originally, or any subsequent ground truncation. The depths are therefore minimum values and it is likely that the posts would have stood over 4 m high above the ground surface. In a number of timber circle reconstructions, both drawn and in the field, lintels have been added, joining the tops of the uprights. This emphasises the circularity of the monument, which is assumed to be significant, and which would not necessarily be evident otherwise when viewing a complex of uprights from any distance. There is no evidence for such lintels at Marne Barracks.
No evidence was present to indicate that the gaps between the uprights had been filled to form a solid barrier, though such evidence has been identified elsewhere. For example, burnt clay in the upper fills of post-hole weathering cones at at Sarn-y-bryn-caled, Powys, may have come from wattle and daub panels; freshwater snails at Woodhenge, Wiltshire, may have been inadvertently brought onto site with mud and reeds for use on wattling, and carbonised planks were recovered from Machrie Moor, Arran, and North Mains, Perthshire, timber circles (Gibson 2005, 283 . It is unlikely that horizontal timbers were slotted between the inner and outer posts in each palisade at Marne Barracks, as the spacing of the radial slots was so close that only very short sections of horizontal timber would have fitted within its curvature. It would have been much more efficient to build such a structure by using more widely spaced posts and longer horizontal members. If part of the intention of the palisade was to screen activities on its inside, then it may have been regarded as unnecessary to have a complete barrier. The four rings of posts would have created a 'vertical blind' effect, allowing a partial view to the interior from close-up but effectively restricting visual access from any distance; this may have been regarded as sufficient. The use of post-lined avenues at some sites to approach the enclosures obliquely has a similar effect in that visual access is limited until the entrance is reached.
Two entrances were identified in the Marne Barracks enclosure. The northern entrance measured 16.5 m in width through the outer palisade and 14 m in width through the inner palisade, while the eastern entrance was evident as a part-exposed gap of at least 5 m in the inner palisade. Excavated post-holes to either side of these gaps were of 'normal' depth, so the lack of slots in these areas cannot be explained by truncation of the monument. Stakes were present in the eastern entrance but no such features were found in the northern one, although this could have been due to preservation conditions at this point. These entrances are in marked contrast to those of other palisades. Dunragit, Forteviot and Leadketty (Perthshire), Meldon Bridge, and Walton (Powys) palisades all contain externally pointing double avenues of posts that approach the palisade at a slant, although the avenue for the central palisade at Dunragit approaches at a more perpendicular angle. No such external avenue was present within the excavation at Marne, though one, or more, could possibly exist to the south. Very narrow gaps, flanked by exceptionally large posts, form the entrances to the Hindwell and Mount Pleasant enclosures. Again no such entrances were present within the excavated part of the Marne enclosure. Its wide entrances are not paralleled by any other example and may strengthen the suggestion that these gaps were filled by stakebuilt structures.
Palisaded enclosures are typically found in ritual landscapes, reinforcing their interpretation as ritual monuments. The enclosure at Ballynahatty lies to the north of the Giant's Ring henge and chambered tomb and is surrounded by smaller ring-ditches and pits; Dunragit overlies a cursus and again is surrounded by ring-ditches and pit alignments; ring-ditches are associated with Forteviot and Leadketty; Hindwell and Walton lie in the Walton Basin where the complex of sites also includes ring-ditches and cursus monuments; Mount Pleasant is located within a hengiform enclosure and the ritual landscapes around Stonehenge and West Kennet are well-known. The location of the Marne Barracks enclosure is no exception, being part of the significant ritual focus on THE PREHISTORIC SOCIETY 284 (SUERC-20368 (GU17287) ), 3340-3020 cal BC with 95% probability (G. Speed, pers. comm.) . A Late Neolithic/Early Bronze Age kerbed burial cairn, which was later incorporated into a circular ring-work thought to be a henge, was excavated 2 km north-west of Marne, at the southern end of Catterick Racecourse, in 1995 (Moloney et al. 2003; McLeod 2002) . The cairn was surrounded by a kerb of large boulders and contained eight small, empty chambers, also made of large river boulders. The chambers are believed to be the graves of important people, whose bones had decayed in the dry, aerobic burial conditions. Several nearby pits were found to contain Neolithic decorated pottery vessels, a stone axe, and various flint tools, together with many burnt animal bones and evidence for other types of food including hazelnuts and apples, perhaps the remains of feasting (Moloney et al. 2003) .
The number of Neolithic sites at Scorton, just 2 km north of Marne Barracks, has increased considerably in recent years, largely through investigations in advance of gravel extraction. The complex of monuments there centres around Hollow Banks Farm and includes a cursus (Topping 1982) ; various ringditches, pit alignments, and a hengiform enclosure (GeoQuest Associates 1997; Wessex Archaeology 1998a; 1998b; NAA 2000) ; a small square palisaded enclosure, dated to the later 4th millennium BC (G., Speed, pers. comm.); and a large timber oval, comprising six large, ramped post-pits, which is currently undated but could well prove to be Neolithic (G. Speed, pers. comm.) . The cursus was a huge earthwork comprising two parallel ditches running across the landscape for some 2 km, forming a ceremonial avenue. Parts of two linear features which flank the cursus have recently been excavated and shown to be continuous palisade trenches (G. Speed, pers. comm.) . An unexcavated circular feature, visible as a cropmark near Colburn Hall, 5 km away, has been identified as another possible henge (MacLeod 2002, 44) . Less than 20 km to the south are the three well-known henges and cursus at Thornborough, and 5 km further south again are the three henges of Nunwick, Hutton Moor, and Cana Barn, all in the Swale-Ure interfluve. These groups of monuments, and indeed some individual monuments such as the Scorton cursus and the Marne Barracks palisaded enclosure, are generally aligned north-west to southeast. Whether this relates to ancient routeways, or has any astronomical significance, is yet to be determined, however, the orientation does reflect that of the rivers within the region.
In addition to being surrounded by ritual monuments, many of these palisaded enclosures also contained ritual sites. A double-post circle stands within the Ballynahatty enclosure; a penannular ringditch surrounded by a timber circle is present within Forteviot; ring-ditches are present within Leadketty and West Kennet 2; and Mount Pleasant encloses a multiple timber circle within a penannular ditch. Significantly none of these features is centrally placed within their enclosures; all are located towards one end with the remainder of the enclosure devoid of features. Given the margins of error inherent in dating features of this period, it is generally difficult to prove that the internal features are contemporary with the enclosures, however, the close association between these features on a number of sites suggests that this is the case. The 12 post-holes within the Marne Barracks enclosure were located along the south-west side of a low ridge that had been truncated by airfield levelling in the 1930s. It is therefore possible that more features had been present, but had been removed by later activity. In addition, 45% of the interior has not been investigated, again providing the potential for further internal features. The ridge occupied the centre of the enclosure, running approximately along its long axis, and would have enhanced the presence of any features upon it. Could the posts have been totemic, or part of two and four-post structures such as exposure platforms?
Many of the posts in the western side of the monument had been burnt in situ; elsewhere posts were intermittently preserved in this manner. The resulting concentrations of small charcoal fragments were regular in outline but rarely extended to the full depth of the post-holes. Apart from the fact that they contained charcoal, the gravel in these patches was identical to the remainder of the post-hole fills. It is unlikely that these deposits were formed by the deliberate removal of the posts and subsequent infill of the post-pipes by surface material. The regular shape of the charcoal patches (rather than distorted by the rocking and twisting that would be necessary to extract the post), the similarity of their fills to those of the surrounding post-holes and the high concentration of charcoal all argue against this. Nor is this due to charring of the post before setting, in order to prolong its life. Such a procedure would result in a ring of charcoal, which would extend to the full depth of the post-hole. Instead it is thought that the above-ground parts of the posts were burnt in situ. If the posts were rotten, this would allow the below-ground parts to smoulder for some time, carbonising the timber (Atkinson 1985, 47) . At Marne the carbonisation was only intense enough to affect the upper part of the buried post, accounting for the fact that charcoal only extended part-way to the base of the cuts. Local variations in ground conditions and the intensity of burning are likely to account for the spatial variation in the survival of carbonised post remains.
Several other palisaded enclosures also show signs of having burnt down. Such evidence has been found at Ballynahatty (Hartwell 1998, 43) , Greyhound Yard (Woodward et al. 1984, 30) , and both West Kennet enclosures (Whittle 1997, 158) . While plausible causes of chance conflagrations can be suggested (eg, lightning strikes or forest fires that engulf the enclosure), such events would be rare. In addition, these structures are not designed for defence and in general there is little evidence for significant conflict in this period (Whittle 1997, 157) so it is unlikely that they were burnt as a result of hostile action. It lies beyond the realm of co-incidence to suppose that all these palisades had independently burnt down by accident. Therefore it has been suggested that these monuments were deliberately burnt down as a decommissioning ritual for the structure, perhaps symbolising death and rebirth (Whittle 1997, 158 Barrett (1994, 31) has suggested that it formed a raised platform from which a select group could observe activities in the surrounding enclosures, and that other such Neolithic mounds had a similar function, an interpretation for which there is considerable circumstantial evidence. The Dunragit palisaded enclosure is also overlooked by a large mound (Droughduil Mote), one that had long been interpreted as a medieval motte. However, the form of the mound and its location in exposed low-lying land appeared slightly unusual compared to other local mottes and so it was investigated as part of an excavation programme on the palisades. This excavation proved it to be an artificial mound of uncertain date but capped by an Early Bronze Age cairn (Thomas 2003) . It could therefore be a similar Neolithic 'viewing platform'. In a similar vein, it has also been suggested that Knapp Mount (which lies outside the Walton palisade), another unexcavated feature long identified as a motte, is also a misidentified Neolithic mound (CPAT 2004) .
Interestingly the Marne Barracks palisaded enclosure is overlooked by a similar mound (Castle Hills), again identified as a motte on morphological grounds but recognised to be slightly abnormal in shape. The only excavation known to have taken place on Castle Hills was carried out under the orders of Lord Tyrconnel of Kiplin Hall in c. 1845 (MacLauchlan 1849, 348), reputedly in the southern entrance to the bailey. A number of finds, including both Romano-British and later material, were recovered and are now in the British Museum (Wilson 2002, 32) . Wilson explains the presence of RomanoBritish material as being residual, scraped up with surrounding soils to enhance the motte mound. However, the quantity found (six sherds of pottery together with a brooch, a jet bead, and an iron bolt head) could indicate pre-Norman occupation of the 'hills' as well. This suggestion of an earlier history of occupation has been made by a number of authors (eg MacLauchlan 1849; Cramp in Wilson et al. 1996) . The discovery of the Late Neolithic palisaded enclosure raises the possibility that the mound may have an even longer history, perhaps associated with the enclosure. [523]
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